Mechanism of FMN Binding to the Apoflavodoxin from Helicobacter pylori.
Flavodoxins are bacterial electron transport proteins whose redox competence is due to the presence of a tightly but noncovalently bound FMN molecule. While the thermodynamics of the complex are understood, the mechanism of association between the apoflavodoxin and the redox cofactor is not so clear. We investigate here the mechanism of FMN binding to the apoflavodoxin from Helicobacter pylori, an essential protein that is being used as a target to develop antimicrobials. This flavodoxin is structurally peculiar as it lacks the typical bulky residue interacting with the FMN re face but bears instead a small alanine. FMN binding is biphasic, regardless of the presence of phosphate molecules in solution, while riboflavin binding takes place in a single step, the rate constant of which coincides with the fast phase of FMN binding. A mutational study at the isoalloxazine and phosphate subsites for FMN binding clearly indicates that FMN association is always limited by interaction with the isoalloxazine subsite because mutating residues that interact with the phosphate moiety of FMN in the native complex hardly changes the observed rate constants and amplitudes. In contrast, replacing tyr92, which interacts with the isoalloxazine, greatly lowers the rate constants. Our analysis indicates that the two FMN binding phases observed are related neither with alternative or sequential interaction with the two binding subsites nor with the presence of bound phosphate. It is possible that they reflect the intrinsic conformational heterogeneity of the apoflavodoxin ensemble.